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In the title compound, [Ni(C 9 H 4 0 6 )(C 12 H 12 N 2 )(H 2 0) 2 ]-7H 2 0, 
the Ni 11 atom is six-coordinated by two O atoms from a 
chelating carboxylate group of a 5-carboxybenzene-l,3- 
dicarboxylate ligand, two O atoms of two water molecules 
and two N atoms from a 6,6'-dimethyl-2,2'-bipyridine ligand in 
a distorted octahedral geometry. The compound exhibits a 
three-dimensional supramolecular structure composed of the 
complex molecules and lattice water molecules, which are 
linked together by intermolecular O— H- ■ O hydrogen bonds 
and partly overlapping jt-jt interactions between the pyridine 
and benzene rings [centroid-centroid distances = 3.922 (2) and 
3.921 (2) A]. One of the lattice water molecules is disordered 
over two positions in an occupancy ratio of 0.521 (6):0.479 (6). 

Related literature 

For background to network topologies and applications of 
coordination polymers, see: Maspoch et al. (2007); Ockwig et 
al. (2005); Zang et al. (2006). For O-H- ■ O hydrogen bonds, 
see: Desiraju (2004). For ti-tt interactions, see: Zang et al. 
(2010). 




■7H,0 



Experimental 

Crystal data 

[Ni(C 9 H 4 0 6 )(C 12 H 12 N 2 )(H 2 0) 2 
7H,0 



a = 7.4358 (5) A 
b = 19.9044 (7) A 
c = 18.7547 (12) A 
P = 100.748 (6)° 
V = 2727.1 (3) A 3 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
r mi „ = 0.852, r m „ = 0.865 

Refinement 

R[F 2 > 2a(F 2 )] = 0.043 

wR(F 2 ) = 0.112 

S = 1.07 

4792 reflections 

359 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
fi = 0.79 mm~' 
T = 296 K 

0.21 x 0.20 x 0.19 mm 



10544 measured reflections 
4792 independent reflections 
3924 reflections with / > 2cr(/) 
R<„, = 0.024 



7 restraints 

H-atom parameters constrained 
Ap max = 0.52 e A~ 3 
A/> mi „ = -0.44 e A~ 3 
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Symmetry codes: (i) x, — y — \, z — |; (ii) — X + 2. y + |, — z + ^; (iii) 
-x + Z,y-\, -z + |; (iv) -x + l,y + \,-t + y, (v) -x + l,y-\,-z + % (vi) 
— x + 1, —y, — z; (vii) — x + 1. —y + 1, — z; (viii) x + 1, y, z; (ix) x + 1, — y + 1, z + 1; (x) 
x. -y + §, z + 1- 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: SHELXTL (Sheldrick, 2008). 

This work was supported financially by the Natural Science 
Foundation of Henan Province (No. 2010 A140009) and the 
International Technology Cooperation Project of Science and 
Technology Department of Henan Province of China (No. 
104300510044). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2454). 
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Diaqua(5-carboxybenzene-l,3-dicarboxylato- /c 2 0 1 ,0 1 ')(6,6'-dimethyl-2,2'-bipyridine- 
heptahydrate 

W.-W. Shan, H.-L. Xiong and C.-Z. Mei 
Comment 

Metallosupramolecular chemistry has received much attention due to their variety of architectures and the potential applic- 
ations as functional materials (Maspoch et al, 2007; Ockwig et al., 2005). The choice of ligands and metal centers can 
affect the final structures. A great number of organic aromatic polycarboxylate and A^-donor ligands have been successfully 
employed in the generation of many novel structures (Zang et ah, 2006). To further explore the influence of multicarboxylate 
and N-donor ligands on the properties and construction of coordination compounds, we undertake synthetic and structural 
studies on the title compound, a Ni(II) complex based on 1,3,5-benzenetricarboxylic acid (H3btc) and 6,6'-dimethyl-2,2'- 
bipyridine (dmbpy). 

As shown in Fig. 1, the asymmetric unit consists of one Ni 11 atom, one Hbtc ligand, one dmbpy ligand, two coordinated 

and seven lattice water molecules. The Hbtc ligand occurs in a form with an intact COOH group. The Ni 11 atom is six-co- 
ordinated by two O atoms from one chelating carboxylate group of the Hbtc ligand, two O atoms of two water molecules and 
two N atoms from a dmbpy ligand, completing a distorted octahedral geometry. NI, N2, 01 and 02 comprise the equatorial 
plane, while 01 W and 02 W occupy the axial positions. As depicted in Fig. 2, each complex molecule is connected to four 
adjacent ones through hydrogen bonds (Table 1), resulting in a two-dimensional supramolecular structure in the ab plane, in 
which partly overlapping n-n stacking interactions involving the benzene and pyridine rings are detected [centroid-centroid 
distances = 3.922 (2) and 3.921 (2) A]. Adjacent layers are associated together by hydrogen bonds with the hydroxyl groups 
of the intact COOH groups serving as donors and the uncoordinated carboxylate O atoms from different layers as accepters. 
The lattice water molecules are fixed in the three-dimensional supramolecular net through hydrogen bonds (Fig. 3). 

Experimental 

The title compound was synthesized hydrothermally in a Teflon-lined stainless steel container by heating a mixture of H3btc 
(0.011 g, 0.05 mmol), dmbpy (0.009 g, 0.05 mmol), Ni(N0 3 ) 2 .6H 2 0 (0.015 g, 0.05 mmol) and NaOH (0.004 g, 0.1 mmol) 
in 7 ml of distilled water at 120°C for 3 days, and then cooling it to room temperature. Green block crystals of the title 
compound were obtained in 75% yield based on nickel. 

Refinement 

One of the lattice water molecules is disordered over two positions in a 0.521 (6):0.479 (6) ratio. H atoms of the organic 
ligands were positioned geometrically and refined using a riding model, with C — H = 0.93 (aromatic), 0.96 (methyl) and 
O — H = 0.82 A and with (7i S0 (H) = 1 .2(1 .5 for methyl and hydroxyl) (7 eq (C, O). H atoms of the water molecules were located 
from a difference Fourier map and refined as riding with (7i S0 (H) = 1.5(7 e q(0). 
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Figures 



Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the 
50% probability level. Irrespective H atoms and the disordered 04 W are omitted for clarity. 



Fig. 2. A view of the supramolecular layer in the title compound. Dotted lines represent hy- 
drogen bonds and n-n interactions [centroid-centroid distances = 3.922 (2) and 3.921 (2) A]. 




Fig. 3. The three-dimensional supramolecular structure connected by interlayer hydrogen 
bonds (dotted lines). 



Diaqua(5-carboxybenzene-1,3-dicarboxylato-K 2 0 1 ,0 1 )(6,6'- dimethyl-2,2'-bipyridine-K 2 iV,iV l )nicl<el(ll) hep- 
tahydrate 

Crystal data 

[Ni(C g H 4 0 6 )(C 12 H 12 N 2 )(H 2 0) 2 ]-7H 2 0 
M r = 613.21 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.4358 (5) A 
b= 19.9044 (7) A 
c= 18.7547 (12) A 
(3= 100.748 (6)° 

K= 2727.1 (3) A 3 
Z=4 




F(000) = 1288 

D x = 1.494 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5756 reflections 

6 = 3.1-25.1° 

H = 0.79 mnT 1 

T=296K 

Block, green 

0.21 x 0.20x0.19 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
7 min = 0.852, 7 max = 0.865 
10544 measured reflections 



4792 independent reflections 

3924 reflections with / > 2a(i) 
R int = 0.024 

u max £-->-yj , u min 

h = -8^7 

k = -23->23 
/ = -22^18 
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Refinement 

, Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 >2o(F 2 )]= 0.043 ^ 

wR(F 2 ) = 0. 1 12 H-atom parameters constrained 

s=lQ7 w = V[o 2 (F 2 ) + (0.05 12P) 2 + 1 A022P] 

where P = (F 0 2 + 2F 2 )/3 

4792 reflections (A/o) max < 0 .00 1 

359 parameters Ap max = 0.52 e A~ 3 

7 restraints Ap min = -0.44 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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U.U03y (13) 


r_ri o 
rllo 


n £i 1 ^ 
U.03 10 


f\ 1 \ Af\ 

U.3 14U 


n /i in*7 

u.42y / 


n mn* 
U.U /y* 


Pin 

ciy 


U.0U2U (0) 


n 1 1 /i n /">\ 
U.Z14U (Z) 


n /i mn 
U.43UU (2) 


n nco 1 /1 t\ 
U.U3ol (12) 


H19 


0.5677 


0.2112 


0.4751 


0.070* 


C20 


0.6156(5) 


0.15593 (18) 


0.3898 (2) 


0.0455 (9) 


C21 


0.5736 (8) 


0.0888 (2) 


0.4174 (2) 


0.0686 (14) 


H21A 


0.4809 


0.0673 


0.3824 


0.103* 


H21B 


0.5305 


0.0941 


0.4622 


0.103* 


H21C 


0.6824 


0.0618 


0.4254 


0.103* 
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Atomic displacement parameters (A 2 ) 





rrll 
(7 


U 


U 


u 


U 


U 


Nil 


0.0396 (3) 


A A 1 A A /T\ 

0.0199 (2) 


A AT OA /T \ 

0.0289 (3) 


A AA 1 A A /1 T\ 

-0.00149 (17) 


A AA 1 T C / 1 0~\ 

0.00125 (18) 


A AAAT 1 /1 £\ 

0.00021 (16) 


ul 


A AT£T / 1 A~\ 

0.0 /62 (19) 


A ATI A /IU 

0.0220 (11) 


A ATOT" /I T\ 

0.028/ (13) 


A AAT C f 1 1 \ 

-0.0036 (11) 


A A 1 T C /I T\ 

0.013d (12) 


A AA A 1 / 1 Pt\ 

0.0041 (10) 


02 


0.0500 (15) 


A AT T T / 1 1 \ 

0.0223 (11) 


a nnr / 1 i \ 

0.0325 (13) 


A AAAA / 1 /"Y\ 

0.0009 (10) 


0.0104 (11) 


A AAT A 1 f\\ 

-0.0024 (9) 


03 


0.0785 (19) 


A AT OI / 1 1\ 

0.0281 (12) 


A A 1 AA / 1 T\ 

0.0199 (12) 


A AAT A / 1 T\ 

0.0030 (12) 


A A 1 C £ / 1 T\ 

0.0156 (12) 


A AA 1 £ / 1 A\ 

-0.0016 (10) 


04 


A C\£££ / 1 *T\ 

0.0666 (1 /) 


A A 1 "* /C £ ( 1 T\ 

0.0266 (12) 


AATA1 / 1 T\ 

0.02yl (13) 


A A1 /IT /1 1 \ 

0.0142 (11) 


A AAAT ( 1 T\ 

0.00y2 (12) 


A AA 1 A / 1 C\\ 

-0.0010 (10) 


05 


0.0648 (1 /) 


A AT T / 1 

0.0262 (12) 


A AT OA /I T\ 

0.0289 (13) 


A AAA*7 / 1 1 \ 

-0.0097 (11) 


A AA CO /I T\ 

0.0058 (12) 


A AA A A ( 1 C\\ 

0.0044 (10) 


06 


r\ nice ( 1 a\ 

0.0755 (19) 


A ATA/' / 1 O \ 

0.0306 (12) 


a a 1 n/" / 1 t\ 

0.0196 (12) 


A AAT T /1T\ 

-0.0032 (12) 


A A 1 TT ( 1 T\ 

0.0123 (12) 


A AAA 1 ( 1 A\ 

0.0001 (10) 


OIW 


0.0412 (14) 


A AT 1/1 / 1 1\ 

0.0314 (12) 


A A A A 1 / 1 C\ 

0.0441 (15) 


A AAT 1 / 1 A\ 

-0.0031 (10) 


A AATT / 1 1 \ 

-0.0022 (11) 


A AAAA /1 1 \ 

0.0000 (ll) 


02W 


A A A TO / 1 /I\ 

0.0478 (16) 


a / 1 /i \ 
0.0412 (14) 


A A*7 0 

0.0 /8 (2) 


AA1A1 /1T\ 

-0.0101 (12) 


AA1*7/1 /1/1\ 

-0.01 /4 (14) 


A AT 1 A ( 1 /I \ 

0.021y (14) 


03W 


0.151 (4) 


A ACT C / 1 A\ 

0.0525 (19) 


A ACT" /T\ 

0.057 (2) 


A ATA /T\ 

0.020 (2) 


A AA/1 

0.004 (2) 


AA1TT /1/;\ 

-0.0123 (16) 


04W 


A 1 AC i A \ 

0.105 (4) 


A A/CO 

0.068 (3) 


0.065 (3) 


A AT 1 

0.021 (3) 


A A 1 T /T \ 

0.013 (3) 


A AA/C /T~\ 

0.006 (2) 


04W 


A 1 AC t A \ 

0.105 (4) 


A A/IO /T\ 

0.068 (3) 


A A/; c n\ 

0.065 (3) 


A AT 1 

0.021 (3) 


A A 1 T /T\ 

0.013 (3) 


A AA/1 /T~\ 

0.006 (2) 


05W 


A 1 A A iZ\ 

0.194 (5) 


A ACT /T\ 

0.052 (2) 


A T T £ /'0^ 

0.336 (8) 


A A 1 O /T\ 

0.018 (3) 


A 1 AO //:\ 

0.198 (6) 


A A 1 H /T\ 

0.017 (3) 


06W 


r\ r\ 0 T /T \ 

0.083 (3) 


A A*7T /'T^ 

0.073 (2) 


A AA 1 /T \ 

0.091 (3) 


A A A ~\ £ /I 0\ 

-0.0016 (18) 


A AA/1 

0.004 (2) 


A AT /I £ ( 1 A\ 

-0.0246 (19) 


07W 


r\ ATA f\\ 

0.070 (2) 


0.130 (3) 


A A A 0 n\ 

0.098 (3) 


A AT/1 /T~\ 

0.026 (2) 


A AT 1 /T~\ 

0.031 (2) 


A AA/1 /T\ 

-0.006 (3) 


08W 


A 1 AT /T\ 

0.102 (3) 


A 1 OA /C\ 

0.180 (5) 


A 1 T C //I"* 

0.135 (4) 


A ATT /T\ 

0.023 (3) 


A A A T n\ 

0.043 (3) 


A ATA //1\ 

0.070 (4) 


09W 


A 1 AA /T ^ 

0.100 (3) 


a nm /t\ 
0.0y2 (2) 


A A C O /T\ 

0.0D8 (2) 


A A 1 *7 /T\ 

0.017 (2) 


A AA A A / 1 A\ 

-0.0040 (ly) 


A AA/C 0/1 A\ 

0.0068 (19) 


XT 1 

N 1 


A AT 0*7 /I *7\ 

0.0387 (17) 


A AT AT / 1 /I \ 

0.0293 (14) 


A A A TA / 1 0^ 

0.0420 (18) 


A A A CC /I 1\ 

-0.0055 (12) 


A AATT / 1 T \ 

-0.0027 (13) 


A AAZZ A /I 1\ 

0.0060 (13) 


N2 


a at /io / 1 /;** 
0.0342 (16) 


A AT 10/1 C\ 

0.0318 (15) 


A A A TA / 1 0~\ 

0.0420 (18) 


A AAT A /1 T~\ 

0.0030 (12) 


A AA 1 A / 1 T *\ 
0 .0010 (13) 


A AAT 1 / 1 T "\ 
0.007 1 (13) 


CI 


A AT 0*7 / 1 A~\ 

0.038/ (ly) 


A AT A 1 / 1 ZZ\ 

0.0241 (16) 


A AT C C / 1 H\ 

0.02DD (1 /) 


A AAT T 1 /I \ 

-0.0023 (14) 


A AAA/C / 1 /1\ 

0.0006 (14) 


A AAT C f 1 A\ 

-0.002D (14) 


C2 


A AT £ A ( 1 A\ 

0.0364 (ly) 


A AT O /I / 1 T\ 

0.0286 (17) 


A AT A T / 1 '7^ 

0.0243 (17) 


A AAA O /"1 

0.0008 (14) 


A AA/C*7 1 /I \ 

0.006/ (14) 


A AAAT /1 A \ 

0.0007 (14) 


C3 


A AT "7 A ( 1 A\ 

0.0370 (19) 


A AT f A f-\ f\ 

0.0264 (16) 


A ATT/' /I ^\ 

0.0226 (17) 


A AAA A f -\ A\ 

-0.0004 (14) 


A f\f\ C A f 1 T\ 

0.0054 (13) 


A AAT/1 /1T\ 

0.0024 (13) 


C4 


A f\T /)/" / 1 0\ 

0.0346 (18) 


A AT 11 /I f\ 

0.0211 (15) 


A AT A C / 1 /'A 

0.0245 (16) 


A AAT T /n\ 

-0.0032 (13) 


A AAT C / 1 T \ 

0.0035 (13) 


A AAAT / 1 T\ 

-0.0002 (12) 


r^c 

C5 


a at m / 1 A^ 

0.0392 (ly) 


A AT C A / 1 C^ 

0.02D0 (Id) 


A A 1 *70 / 1 ^ 

0.01 /8 (Id) 


A AAAT f 1 T"\ 

-0.0002 (13) 


A AA A £ ( 1 T \ 

0.0046 (13) 


A AAT T / 1 T\ 

0.003 / (12) 


C6 


A AT TA / 1 T^ 

0.0320 (17) 


A AT T T / 1 C\ 

0.0233 (15) 


A AT A 1 / 1 ^ 

0.0201 (15) 


A AAA C /I 1\ 

0.0005 (13) 


A AAT A /I T\ 

0.0029 (13) 


A A A 1 T /I 

0.0012 (12) 


C7 


a nm / 1 t\ 

0.0337 (17) 


A AT A*7 / 1 /I ^ 

0.0207 (14) 


A ATTO / 1 £\ 

0.0228 (16) 


A AAAT /I T \ 

0.0002 (13) 


A AA 1 *7 /I T\ 

0.0017 (13) 


A A A 1 A / 1 T\ 

0.0010 (12) 


C8 


A AT 1 A / 1 T\ 

0.0320 (17) 


A ATT £. /1 C~\ 

0.0236 (15) 


AA1A/1 /1C\ 

0.0194 (15) 


A AAT T / 1 T \ 
0.0022 (13) 


A AAT H 1 1 T~\ 

0.0037 (13) 


A A A 1 C /I 1\ 

0.0015 (12) 


C9 


A AT OA / 1 A\ 

0.0389 (19) 


A AT CT /I C\ 

0.0253 (15) 


A AT AO / 1 /;~\ 

0.0208 (16) 


A A A 11 /1 T\ 

-0.0011 (13) 


A AATT /I T\ 

0.00 /2 (13) 


A AATT / 1 T\ 

-0.0023 (13) 


CIO 


A A A O /T \ 

0.048 (2) 


A A A "7 /T\ 

0.047 (2) 


A A A 1 /T\ 

0.041 (2) 


AA11A /10\ 

-0.0110 (18) 


A AAAT ( 1 0\ 

-0.0007 (18) 


A A1TT f-tO\ 

0.0122 (18) 


CI 1 


A 1 1 T i A \ 

0.117 (4) 


A A/CA f1\ 

0.060 (3) 


A A A T /T~\ 

0.042 (2) 


A A 1 A /T \ 
0.0 1 9 (3) 


A ATA t"l\ 

0.029 (3) 


A AA 1 /T\ 

0.001 (2) 


C12 


A AC A t"l\ 

0.050 (3) 


A ACT /T\ 

0.057 (3) 


A AC/C n\ 

0.056 (3) 


A A 1 A /T~\ 

-0.010 (2) 


A AA 1 /T\ 

-0.001 (2) 


A AT/1 /T\ 

0.026 (2) 


C13 


0.054 (3) 


0.052 (3) 


0.083 (4) 


/-\ /A/AO / "\ \ 

-0.008 (2) 


-0.001 (2) 


0.036 (2) 


C14 


0.050 (3) 


0.0293 (19) 


0.089 (4) 


0.0000(17) 


0.002 (2) 


0.015 (2) 


C15 


0.0311 (19) 


0.0276 (18) 


0.061 (3) 


-0.0013 (14) 


-0.0029 (17) 


0.0042(17) 


C16 


0.0294 (19) 


0.0255 (17) 


0.063 (3) 


0.0015 (14) 


-0.0057 (17) 


-0.0059 (16) 


C17 


0.055 (3) 


0.032 (2) 


0.081 (3) 


0.0043 (18) 


-0.006 (2) 


-0.013 (2) 


C18 


0.064 (3) 


0.045 (2) 


0.080 (4) 


0.008 (2) 


-0.010(3) 


-0.030 (2) 


C19 


0.057 (3) 


0.061 (3) 


0.051 (3) 


0.010(2) 


-0.004 (2) 


-0.027 (2) 


C20 


0.045 (2) 


0.045 (2) 


0.043 (2) 


0.0077 (17) 


-0.0010 (17) 


-0.0136 (18) 


C21 


0.104 (4) 


0.060 (3) 


0.047 (3) 


0.004 (3) 


0.029 (3) 


-0.008 (2) 



Geometric parameters (A, °) 

Nil— 02W 2.042 (3) N2— C16 1.360 (4) 

Nil— N2 2.070 (3) CI— C4 1.504(4) 
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PC pQ 
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{~\AWT ~\J AWT \ 

U4W — hl4 WA 
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P A W T U AW I'D 

U4W — hl4 Wd 


A O/IAA 

o.o499 


p i -i p i /i 
C13 — C14 


1.3oo (/) 


U4W — hl4WL) 


A O AAA 

O.oOOO 


C 1 3 — hi 1 3 


A A1AA 

0.9300 
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U2W— Nil— U2 


90.35 (9) 
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119.7 
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110.07(10) 


C8— C9— H9 
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U1W— Nil— U2 


86.39 (9) 
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169.27 (10) 
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JN 1 — CI J — C14 


111 ( A\ 

1Z1.0 (4) 


I I "7 \ I ' ID PiTYXT" I I "7 W' P 

H/Wd — U/W — hl/WC 


1U /.o 


xt 1 pic p 1 r 

JN 1 — CI j — Clo 


1 U 1 /1\ 

Ho.3 (3) 


HoWd — UoW — HoWC 


1 IZ.o 


P1/I P1C PU 

C 14 — C 1 j — C 1 0 


1 ^)^) 1 

1ZZ.1 (3) 


i in \v i) pn\i7 1 i n \ v' p 
Hy Wd — uy W — Hy WC 


OO pi 

00. U 


xn pi / pn 
JNZ — Clo — CI / 


111 C (A \ 

1Z1.J (4) 


nn xt i pi c 
C1U — JN 1 — CI J 


i ly.u (3 j 


XT'") P 1 A PIC 

JNZ — C 1 0 — C 1 J 


1 1 /: 1 Ci\ 

I lo.Z \5 ) 


Pin xt i \t: i 
C1U — JN 1 — JNll 


1 1*7 C /1\ 

1Z /.D (Z) 


pn pu pic 
C 1 / — C 1 o — C 1 j 


1 o^) i 
1ZZ.3 (3) 


pi r xt i xt; i 

CI J — JN 1 — JNll 


111 /I /">\ 

113.4 (Z) 


pio pn pu 
C 1 o — C 1 / — C 1 0 


1 1 n n f a\ 
liy.U (4) 


p'jn xti pi ^ 
CZU — JN Z — C 1 o 


1 1 n i /"3\ 
liy.3 (3) 


pio pn it i n 

Clo — CI / — Jrl 1 / 


1 in c 
1ZU.J 


Pin xn xt; i 

CZU — JN Z — JN 1 1 


1 11 1 /1\ 

1Z 1 .5 (ZJ 


pu pn it 1 1 
ClO — CI / — Jrl 1 / 


1 in c 
1ZU.D 


p i r x TO \t:i 

Clo — JNZ — JNll 


111 1 /1\ 

113.3 (Z) 


pn pio pin 

ci / — cio — ciy 


1 in 1 sa\ 
1ZU.1 (4) 


p 1 p 1 m 
Ul — CI — UZ 


1 1 n *7 /"]\ 
1 ly. / (3) 


pn pio uio 
C 1 / — C 1 o — Jrl 1 0 


1 in n 
1ZU.U 


P 1 P 1 P A 

Ul — CI — C4 


i i n c /i \ 

i ly. j (3) 


p 1 n pio t_ti o 

ciy — cio — uio 


1 in n 
1ZU.U 


m p i p a 
UZ — CI — C4 


1 IPi *7 (1 \ 

1ZU. / (3) 


pio pin pm 

c i o — c i y — czu 


i 1 n i ( a\ 
iiy. / (4) 


c\a pi ni 
U4 — CZ — U3 


lZ3.y (3) 


pio pin um 

Clo — Ciy — Hly 


1 in 1 
1ZU.1 


P/1 PI P/T 

U4 — CZ — Co 


IZZ.o (3) 


p^n pin 1 1 1 n 

czu — c i y — Ji i y 


1 in 1 
1ZU.1 


PI PO P/C 

U3 — CZ — Co 


iii i /i\ 
113.3 (3) 


XT') pin pm 
JN Z — CZU — c i y 


i in a f a\ 
1ZU.4 (4) 


(\r pq p/~ 

UD — C3 — Uo 


1Z4.0 (3) 


xti pm 1 
JN Z — CZU — CZ 1 


no/; Pi\ 

llo.o (3) 


PC PI PQ 

Uj — C3 — Co 


1 1 n i /"3\ 
liy.3 (3) 


Pin pm pn 

c i y — czu — cz i 


1^1 A f A \ 

121. U (4) 


( \f pQ po 

Uo — C3 — Co 


1 1 & 1 /i\ 
11 o.l (3) 


p PII U1 1 A 

CZU — CZ 1 — HZ 1 A 


1 nn c 

iuy.!> 


v / v_/H V J 




V^Z, 1 1 1 _ 1 D 


1 HQ S 


C9 — C4 — CI 


120.5 (3) 


H21A — C21 — H21B 


109.5 


C5 — CA — CI 


119.5 (3) 


C20 — C21 — H21C 


109.5 


C4 — C5 — C6 


120.1 (3) 


H21A — C21 — H21C 


109.5 


C4 — C5 — H5 


120.0 


H2 1 B — C2 1 — H2 1 C 


109.5 


C6 — C5 — H5 


120.0 






U/W — JNll — Ul — Ul 


-93.3 (2) 


r^o r^t. c^h r^c 
C2 — Co — C / — Co 


1 / /.o (i) 


Ul W — JNll — Ul — CI 


oo.U (Z) 


r^c t~*H r^Q r^n 
C6 — C / — C8 — CV 


1 1 

1.1 (5) 


\T1 XT!1 /-V 1 /—II 

JN 1 — Nil — Ul — CI 


175.52 (19) 


C6 — C7 — C8 — C3 


-176.5 (3) 


02— Nil— Ol— CI 


-2.09(18) 


05— C3— C8— C7 


-19.0 (5) 


02W— Nil— 02— CI 


90.2 (2) 


06— C3— C8— C7 


159.5 (3) 


N2— Nil— 02— CI 


-176.26 (18) 


05— C3— C8— C9 


163.4 (3) 


OIW— Nil— 02— CI 


-85.34 (19) 


06— C3— C8— C9 


-18.1 (4) 


Nl— Nil— 02— CI 


-10.2 (6) 


C5— C4— C9— C8 


-0.9 (5) 
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p, i \t'i p 1 
U 1 — JN 1 1 — UZ — C 1 


i no /1 o\ 
Z.Us (Jo) 


CI — C4 — C9 — C8 


1 *7n c (i \ 
J /V.J (3) 


PiTYX?" XT, 1 Ml pin 

U2W — JN 1 1 — JN 1 — CJU 


Of /l /Q\ 

— o3.4 (3) 


f^n r^o r^n r^^i 
C / — C8 — C9 — C4 


-0.3 (5) 


\n xt; 1 xt 1 pin 
JNZ — JN 1 1 — JN J — CJU 


1 TO /I /"3\ 

— J /5\4 (3) 


r^i r^o r^n r^/t 
CJ — Co — C9 — C4 


VI 1 A (3) 


Pi 1 YS7 XT; 1 XT 1 P 1 A 

(J J W — JN 1 1 — JN J — CJU 


on /: /ia 
dV.O (3) 


CIS — JN 1 — C10 — C12 


-U.0 {j) 


p.1 xt; 1 xti nn 
(JJ — JN 1 1 — JN J — CJU 


3.0 (3) 


Nil — IN 1 — C10 — C12 


J /O.U (3) 


/~n xt; 1 xt 1 z" 1 1 (\ 
\JL — JN 1 1 — JN J — CJU 


1/10 /"7\ 

J4.5 (/) 


mi pin n 1 
CI J — JN 1 — C1U — CI 1 


1 "70 /l //1\ 

J /5.4 (4 ) 


/~\tvx7 xt; 1 xti n c 
UZW — JN 1 1 — JN J — C J J 


VJ.4 (Z) 


\r.1 XT 1 pin n 1 

JN 1 1 — JN 1 — C10 — CI 1 


c n /c\ 
-J.U p) 


xti xt; 1 xti n c 
JNZ — JN 1 1 — JN J — CJ j 


-1.6 (2) 


\n nn pit rn 
JN 1 — C10 — C12 — C13 


1 A ( £\ 

-1.4 (6) 


p* 1 Yi7 xt; 1 xt 1 n c 
UJ W — JN 1 1 — JN J — CJ j 


-y3.o (Z) 


n 1 nn pit rn 
Cll — C10 — C12 — CI i 


J /V.O (4) 


p*i xt; 1 xti n c 
UJ — JN 1 1 — JN J — CJ J 


1 *7n ^ /")\ 

— J /y.o (Z) 


pi/i pn pn pij 
C10 — C12 — Clo — C14 


1.9 (6) 


/~\^\ xt; 1 xt 1 rii 
UZ — JN 1 1 — JN J — C J j 


1 /;o t /c\ 
-JOo.3 [p) 


pn pn pn pir 
C12 — C13 — C14 — CIS 


n /i 
-U.4 (0) 


/"v>Yi7 xt; 1 XTT nn 
<JZW — JN 1 1 — JNZ — CZU 


on n 
ov.y (3) 


P 1 A M 1 PI C P 1 A 

C10 — JN 1 — CI 5 — C14 


"t 1 /c\ 

2.1 (5) 


PiiYi7 xt; 1 XTT nn 
U J W — JN 1 1 — JNZ — CZU 


— 56. 0 (3) 


\n| xti pk pn 

JN 1 1 — JN 1 — CI J — C14 


1 *7C n /"]\ 
— J /j.U (3) 


xti xt; 1 XT') nn 
JN J — JN 1 1 — JNZ — CZU 


1 *7n 1 

— J /y. J (3) 


P 1 A XT 1 PI c pi<r 

C10 — JN 1 — CIS — Clo 


1 *70 n /"]\ 
— J /5.U (3) 


Pi xt; 1 xtt PTn 

UZ — JN 1 J — JN Z — CZU 


-1.7 (3) 


xt; 1 XT 1 PK pu 

JNll — JN 1 — C15 — Clo 


/i n s a \ 
4.y (4) 


/"V)\i7 xt; 1 XT') n ^ 
UZW — JN 1 1 — JNZ — CJo 


no i 
— V3.Z (Z) 


pn pn pk "\T1 
C13 — C14 — CI J — JN 1 


-1.6 (6) 


PiiYi7 xt; 1 XT') n £ 
UJ W — JN 1 1 — JNZ — CJo 


OO 1 /")\ 

55.3 (Z) 


pn pn pk pu 
C13 — C14 — CIS — Clo 


1 TO C /A \ 

J /o.D (4) 


XT 1 XT; 1 XT'") P 1 <C 

JN J — JN 1 1 — JNZ — CJo 


— Z.Z (Z) 


pin XT1 P1£ P 1 "7 

C20 — JN2 — Clo — CI / 


"t 1 /c\ 

2.3 (5) 


UZ — JN l J — JN Z — C J o 


J /D.Z (Z) 


XT; 1 XTI PIC P 1 "7 

JNll — JN2 — Clo — CI / 


J /4.V (3) 


xt; 1 /\ i n p^ 
JNl J — U J — C J — <JZ 


3.0 (3) 


P1 A "\T1 P 1 £ PI C 

C20 — JN 2 — C 1 0 — C 1 J 


1 T7 C (1 \ 

-177.5 (3) 


xt; 1 /~n z" 1 1 p/i 
JNl J — U J — C J — C4 


— J /O.U (3 J 


xt; i xTT pi/: pic 
JNll — JN2 — Clo — CI J 


5.4(4) 


xt; 1 n p*i 
JNl J — UZ — C J — <J J 


-3.6 (3) 


XT 1 PI C P1/C "\T"> 

JN 1 — CIS — Clo — JN2 


*7 n /c\ 

-7.0 (5) 


xt:i / \"> pi /-i /i 
JN 1 J — UZ — C J — C4 


J /O.U (3 ) 


n A p i c p 1 /; xn 
C14 — CI J — Clo — JN2 


1 T) Q /"JA 
J /Z.V (3 ) 


p*i n P/i p n 
UJ — CJ — C4 — CV 


J 11. I (3) 


XT 1 PI c pi<: pn 

JN 1 — CI J — Clo — CI / 


J 15.5 (3) 


( \~) pi p,/i pn 

UZ — C J — C4 — Cy 


-6.9 (5) 


pn pic pi/: pn 
C 14 C 1 J — C 1 0 — C 1 / 


— o.y (0) 


Pi 1 PI P/1 PC 

UJ — CJ — C4 — CD 


n /c\ 

-6.9 (5) 


XTT pu pn pi o 
JN2 — Clo — CI / — Clo 


-2.3 (6) 


Pi') PI P/1 PC 

UZ — C J — C4 — C j 


J /3.0 \5) 


pic pu pn pio 
C 1 J — C 1 0 — C 1 / — C 1 0 


VI 1 A (4) 


PO P/1 PC Pi£ 

CV — C4 — C J — Co 


1 1 /c\ 

1.3 (5) 


pic pn pio pin 
Clo — CI / — C18 — C19 


0.0 (0) 


pi p/i PC Pi£ 

C J — C4 — C j — Co 


1 *7n 1 

— J fy. J (3) 


pit pio pin pm 
C 1 / — C 1 8 — C 1 9 — C20 


0.0 (0) 


p/i pc p/; p*7 
C4 — C J — Co — C / 


n c /c\ 
—U.J (j) 


pu xti pin pin 
C 1 0 — JN 2 — C20 — C 1 9 


A O i Z\ 

-0.0 (5) 


P/1 PC P/C P") 

C4 — C5 — Co — Cz 


176.7 (3) 


xt: i xti pm pin 
JN 1 1 — JN 2 — C20 — C 1 9 


1 1/; a /") \ 

176.0 (3) 


04— C2— C6— C7 


-9.8 (5) 


CI 6— N2— C20— C21 


177.8 (4) 


03— C2— C6— C7 


168.5 (3) 


Nil— N2— C20— C21 


-5.5 (5) 


04— C2— C6— C5 


173.0 (3) 


CI 8— CI 9— C20— N2 


-0.7 (6) 


03— C2— C6— C5 


-8.7 (4) 


CI 8— CI 9— C20— C21 


-179.2(4) 


C5— C6— C7— C8 


-0.6 (5) 







Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


U-A 


D-A 


D—H-A 


03— H3- -06* 


0.82 


1.74 


2.542 (3) 


167 


OIW— H1WA-04" 


0.85 


1.93 


2.720 (3) 


154 


oiw— mwB-oew"' 


0.85 


1.91 


2.705 (4) 


156 


02W — H2WA " 05 iv 


0.85 


2.00 


2.681 (3) 


136 


02W— H2WC-07W V 


0.85 


2.02 


2.729 (4) 


141 


03W— H3WA-05 iv 


0.85 


1.99 


2.827 (4) 


169 


03W— H3WB-09W V 


0.85 


2.17 


2.935 (5) 


150 
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04W— H4WA-06 IV 


1.02 


1.82 


2.830 (7) 


170 


04W— H4WB04 vi 


0.85 


2.36 


3.215 (8) 


179 


04W— H4WD06 iv 


0.80 


2.16 


2.964 (7) 


180 


04W— H4WF-06W™ 


0.89 


2.27 


2.736 (7) 


113 


05W— H5WA-07W 


0.90 


2.14 


2.974 (8) 


155 


05W— H5WC02 iv 


0.85 


2.05 


2.860 (4) 


159 


06W— H6WC-04W™ 


0.85 


1.78 


2.597 (8) 


162 


06W— H6WA-05W 


0.75 


1.94 


2.687 (5) 


178 


07W— H7WB08W 


0.80 


1.89 


2.681 (6) 


170 


07W— H7WC01W" 


0.85 


2.19 


2.990 (5) 


158 


08W— H8WB- -09W 


0.90 


2.03 


2.905 (6) 


164 


08W— H8WC-03W ix 


0.85 


2.31 


2.916 (6) 


129 


09W— H9WB01 iv 


0.85 


2.14 


2.968 (4) 


166 


09W— H9WC-03W X 


0.85 


2.03 


2.845 (5) 


162 


Symmetry codes: (i) x, -y-1/2, 


z-1/2; (ii) -x+2,y+l/2, -z+1/2; (iii) 


-x+2, y-1/2, 


-z+1/2; (iv)-x+l,y+l/2, - 


-z+1/2; (v) 


-z+1/2; (vi)-x+l,-j>,-z;(vii) 


-x+l, -y+l,-z; (viii) x+\,y, z; (ix)x+l, -y+ 1/2, z+1/2; (x) x, -y+H2,z+\l2. 
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